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A B S T R A C T
The facilitating conditions (FC) are one of the factors contemplated in the main theories that explain the use and
acceptance of technology. For older adults, these FC can be implemented through digital literacy support (DLS)
programs that promote the use of the Internet, reducing the obstacles derived from advanced age and the lack of
resources. This research study, from the perspective of the studies on the digital divide, proposes to: (a) verify the
relative eﬀect of the socio-demographic factors on the diﬀerent levels of access and use of the Internet by adults
older than 55, and (b) verify the moderating ability of the DLS on these eﬀects. For this, two studies were
conducted using quota sampling of older adults who used both types of DLS. Using a structural equation
methodology, the data showed that the socio-demographic factors were associated to the most basic levels of
access and use of the Internet, and likewise, that the DLS could moderate the obstacles derived from age and
socio-economic resources.
1. Introduction
The presence of Information and Communications Technologies
(ICT) has become more evident in social relations, economic transac-
tions, productive processes, etc. (EUROSTAT data). The growing ac-
tivity on the Internet is a reﬂection of the economic, social and cultural
activities and relations that exist oﬀ-line, including inequalities [58]. In
this sense, the appropriation of technology by the citizenry will be a
factor for social inclusion [49], with many arguments on the subject of
the Internet aﬀecting social inclusion reﬂected in the “digital divide”
discourse.
As in the rest of the world, life expectancy in Europe and Spain has
been increasing, with an increase of more than 15 million citizens older
than 55 years of age from 2005 to 2016 in the EU (27) according to
EUROSTAT data. Similarly, in Spain, and using the same age range,
there has been an increase of more than 1.5 million people, while the
number of people aged 15 or less has remained stable. Furthermore,
according to EUROSTAT data (2018), the citizens older than 55 years of
age in Spain usually access the Internet at a lower rate as compared to
the European average. More speciﬁcally, in Spain, while 69% of the
total Spanish population accesses the Internet daily, only 40% of the
people aged 55 to 74 do so, decreasing to 7% in the case of people aged
75 or more.
However, as shown by Van Deursen & Helsper [46] in two studies
conducted in the Netherlands, the group of older adults is very diverse,
with some individuals having more probabilities of becoming excluded
than others. In this sense, many studies have compared the socio-de-
mographic data with indices of device ownership and the use of the
Internet, and correlations were found between the digital activity and
socio-economic variables such as income, the level of education, em-
ployment or work activity [59].
However, other studies have shown that the socio-demographic
status has relative inﬂuence on the use of the Internet, only aﬀecting the
physical access and operational use, with this inﬂuence being scarce on
the more advanced levels of digital use [3,47,55,60,61]. In this sense,
the educational compensation measures pushed forward by public or-
ganisms can reduce the eﬀects of socio-economic factors by promoting
an intelligent use of the Internet in disadvantaged social strata [33].
To facilitate access to the use of the Internet in the European Union
as in Spain, many digital literacy support (DLS) programs have been
presented. There are many older adults who have participated in DLS
programs [55]. However, it is not known to what extent the partici-
pation of older adults in DLS programs moderates the inﬂuence of
socio-demographic factors on Internet use. This knowledge could be
very useful, taking into account that the programs are channels for the
digital literacy of the older adults.
The objectives of this study were: (a) to verify the existence of a
relationship and a sequence between the diﬀerent levels of Internet use
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by older adults (55 or older) in Spain; and (b) to check to what extent
participation in DLS programs moderate (reduce) the eﬀects of socio-
demographic factors on diﬀerent levels of Internet use.
The sections of the manuscript are now presented: The ﬁrst section
will present a review of the latest advancements and the hypotheses
studied will be presented, as based on the stated objectives above. The
second section will be used to describe the methods; the type of sam-
pling, the validity of the measurements and the data analysis procedure.
The third section will present the results obtained, and lastly, the last
sections will present the discussion, conclusions and limitations.
2. Literature review
2.1. The use of technology for active ageing
As the standard of living constantly improves and the life ex-
pectancy increases in developed countries, a gradual increase has been
observed in the number of older adults who want to have an active,
gratifying and high-quality life in the sense of inclusion, socialization
and independence [35].
The World Health Organization (WHO) has deﬁned active ageing as
“the process of optimizing the opportunities for health, participation
and safety to improve the quality of life as the person ages” [56]; pg.
12). In this sense, there has been a great deal of consensus in accepting
that the ICT play an important role in the prolongation of an active life
[30].
There have been many studies that have analyzed the beneﬁts of
Internet use and the ICT for older adults, and how these technologies
can meet their needs. This literature shows that digital technology helps
older adults communicate with their families and friends [44], widen
their permanent learning opportunities [11], allows access to in-
formation related to health [10], and helps in exploring resources to
satisfy their personal and entertainment needs [19,57]. In summary,
digital technology can improve the quality of life of older adults [7] and
can help older adults in their daily routines [39].
2.2. Internet use in digital-divide research
The term “digital divide” has a North-American origin, dating back
to the 1990's, and was used for the ﬁrst time in an oﬃcial publication
by the National Telecommunications and Information Administration
(NTIA, 1999) [18]. In the ﬁrst reports about its state [62], the term
digital divide was identiﬁed with the physical access to the ICT, using as
independent variables demographic factors such as race, gender, age,
economic situation, level of education, type of household and geo-
graphic location. As the presence of the PCs and the Internet became
more evident in developed countries, the term started to evolve, and
more complex conceptualizations were developed.
With the overcoming of the simplistic notion of “digital divide”,
more comprehensive models were developed in digital-divide research
that included a sequence of Internet access indicators: spanning
awareness, autonomy of use, attitudes, physical and material access,
skills access, usage access and beneﬁts access [3,47,55]. Research stu-
dies on the digital divide have diﬀerentiated it into three (successive)
types. The ﬁrst type is focused on the diﬀerences of the user's access to
the infrastructure, including factors such as autonomy and continuity of
access [36]. When the population can freely access resources, a second
type of divide appears that is related to the type of use and abilities
required [58]. The studies on the second type of divide have con-
tributed numerous classiﬁcations of the type of activities conducted by
the population online, and of the abilities needed [6,48]. The third type
of digital divide refers to the most recent concern, which appears when
two individuals have autonomous and unlimited access to the Internet
and possess the abilities required, but nevertheless do not obtain the
same beneﬁts when using it [46].
Although many studies have revealed the existence of interactions
between the diﬀerent types of access, the current understanding of
these interactions is limited [48] in older adults. In general terms, this
study will try to show that there is a sequence between the diﬀerent
types of Internet use. We expect that physical access (deﬁned in this
study as the frequency of access to the Internet), is associated with the
frequency of operational use. And to a lesser degree, it is associated
with the more advanced Internet use, such as informative-expressive
use. Based on this reasoning, the following hypotheses are posited:
H1. A (higher) physical access (PA) to the Internet is associated with the
operational use of the Internet (OU) (H1a), and with the informative-
expressive use (IEU) (H1b).
H2. The high level of operational use (OU) is associated with the
informative-expressive use (IEU)
2.3. Age-based digital divide
Scholars have also argued that ‘there is a strong association between
age and the so-called digital divide’ [41,63] and have coined the terms
‘age-based digital divide’ [63] to describe the lack of ‘access, skills and/
or knowledge that can result in older citizens being ‘information poor’’
[28]. However, research in this area has also been criticised for treating
older adults as a homogenous group and neglecting the diversity in
older adult's lives and how they use digital technologies [40]. That
older adults ‘do not uniformly conform to technology-averse stereo-
types’ [2] and that ‘focusing on chronological age oﬀers incomplete
explanatory power’ [23], p.1311). For example [54], in their review of
the literature, found that computer use among older citizens varied
signiﬁcantly, ‘suggesting that predictions should not be based solely on
chronological age’ (p.876). They highlighted that there were diﬀerent
ways to conceptualise age, including functional or performance-based
age, psychosocial or subjective age, and the life span concept of age
[28,54,63] .
Therefore, an advanced chronological age usually appears in asso-
ciation with a lack of use and exploitation of the ICT. However, this by
itself has a weak force of prediction, as other variables associated to
chronological age are not considered. In this sense, the collective of
older adults is very heterogeneous. Therefore, the following hypotheses
are posited:
H3. (Advanced) age is inversely associated with the level of education
(H3a), with monthly income (H3b) and their employment status (H3c)
H4. (Advanced) age is inversely associated with the high frequency of PA
(H4a) and OU (H4b).
2.4. Gender-based digital divide
Gender has been another focus of study, with Eurostat data and
other surveys showing that while Internet usage is fairly equal between
genders in the general population, older women still lag behind older
men in their adoption of digital devices and Internet usage [29]. While
some studies have found no signiﬁcant associations between gender and
ICT use [53], other studies have argued that gender diﬀerences in usage
disappear if controlled for education, income, technical interest, pre-
retirement computer use and marital status [16] and that ‘gender in-
equality in ICT use may be diminishing among older citizens who were
able to access and use ICT’ [29]. Kim et al. [29] found that older men
were ‘more likely than women to access and use digital technology for
diﬀerent purposes. These authors sustained that this could be due to the
inﬂuence of their life's trajectories based on gender; access to education,
the opportunities of employment or their responsibility as caregivers.
Ultimately, studies have found that demographic factors such as
gender were not the sole determinants, but were part of a broader
picture of life experience [45] and a large range of other mediating
variables. Therefore, the following hypotheses are posited:
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H5. Gender is associated to the level of education (H5a), with monthly
income (H5b), and their employment status (H5c).
H6. Gender is associated with a high frequency of PA (H6a) and OU (H6b).
2.5. Socio-economic based digital divide
Many studies have compared the demographic data with indices of
device ownership and the use of the Internet, and correlations have
been found between the digital activity and socio-economic variables
such as income, the level of education, employment or work activity
[32,37,42,59]. However, it could be attested that the inﬂuence of the
socio-economic characteristics on the access to the ICT is relative. For
example, studies conducted by Tirado-Morueta et al. [60,61] on In-
ternet access in Ecuador, showed that the socio-economic features
especially aﬀected physical (material) access, while the intelligent ex-
ploitation of the ICT was conditioned by the digital competence of the
users.
H7. The level of education (high) is associated with monthly income (high)
(H7a), and employment status (H7b).
H8. The level of education (high) is associated with a high frequency of PA
(H8a) and OU (H8b).
H9. The monthly income (high) is associated to employment status.
H10.Monthly income (high) is associated to a high frequency of PA (H10a)
and OU (H10b).
H11. Employment status is associated with a high frequency of PA (H11a)
and OU (H11b).
2.6. Digital literacy support (DLS)
The facilitating conditions (FC) are one of the factors used in the
more inﬂuential theories that try to explain the use and acceptance of
the technologies by the older adults [13,32]. In essence, the technology
acceptance model (TAM) [15] theorizes that the use of technology is
mainly inﬂuenced by two beliefs: the perceived ease of use and the
perceived usefulness. In this sense, on the one hand, recent studies have
revealed that the older adult's perception on the usefulness of the In-
ternet for their daily routines is one of the main factors that explains
their decision to use it [22,24,45]. On the other hand, the lack of
abilities that could make its use easier is another of the reasons that
usually explains the delay in acceptance of the Internet by older adults
(e.g., [8].
The FC are factors that are included within the uniﬁed theory of
acceptance and use of technology (UTAUT) [50] and that directly de-
termine the intent of using technology. The facilitating conditions refer
to the organizational and technical infrastructure that supports the use
of the technology (Internet) (e.g., [50]. Recent studies have shown that
the FC positively inﬂuence the perceived usefulness, the perceived ease
of use, and the intention of using smartphones [32]. Likewise, some
studies showed that CF can reduce the obstacles derived from age and
from the scarcity of socio-economic resources (e.g., [33].
In the European Union and in Spain, many policies and programs
have been put forward to foment the population's universal access to
the Internet through digital literacy support programs (DLS) [31].
Likewise, universities, through programs such as the University Pro-
grams for Seniors (UPS), as well as community centers, through the
Centers of Public Access to Internet (CPAI) [34], have facilitated the use
of the Internet by, and digital literacy for older adults, through classes
[12] or through active aid [55], respectively.
On the one hand, the CPAI, which emerged in the 1990's, were
promoted by the European Union with the aim of facilitating citizens'
access to the ICT. The CPAI (telecenters and public libraries) have been
deﬁning their community service functions, guaranteeing access to the
Internet and online services to all the members of the community [1,4].
On the other hand, the UPS, which arose in the 1970's, were de-
signed to improve the basic skills of older adults in order to promote
their social, cultural participation and personal development [52]. Al-
though two UPS models can be diﬀerentiated (University Classes for
Older Adults and Experience Universities [EU]), in this study we only
considered the EU model as it was the most frequently applied in Spain
[51].
The study presented in this article takes into account both DLS (UPS
and CPAI) as each program stimulates access to Internet and its use in
diﬀerent ways. While the UPS tend to use training classes [51], the
CPAI use the range of online services available as well as active aid
[34], so it was assumed that their inﬂuence on Internet use was dif-
ferent, as well as its capability to reduce the eﬀects of old age or lack of
socio-economic resources.
We hypothesize that:
H12. The eﬀects of age, gender and the socio-economic factors on the
frequency of PA (H4a, H6a, H8a, H10a and H11a) and the OU (H4b, H6b,
H8b, H10b and H11b), are moderated by the DLS.
3. Methods
3.1. Sample
The sample was composed by citizens aged 55 years old or older,
who resided in Spain, who attended CPAI and/or UPS, and who used
the Internet at least once in the last 3 months. A selective quota sam-
pling of older adults in both DLS programs was conducted.
During the sampling process, quotas were established based on the
DLS program (equal number of subjects in categories CPAI [N=225]
and UPS [N=225]), and Spanish provinces (equal number of subjects
in categories Huelva, Cordoba, Seville, Malaga, Granada, Murcia,
Cantabria, Lugo and Valencia).
The data was gathered at the CPAI and UPS in various sessions
through a link to an online questionnaire, with the help of a member of
the research team.
Table 1 contains the characteristics of the subjects in both studies.
The gender breakdown was 264 (58.6%) women and 186 (41.3%)
men. The age range was 137 (30.44%) subjects between the ages of 55
and 60, 101 (22.4%) between 61 and 65, 108 (24%) between 66 and
70, and 104 (23.1%) older than 70. In terms of level of education, in the
overall sample, 58 (12.8%) had no formal education, 111 (24.6%) had
attended primary school, 128 (28.4%) were high school graduates and
153 (34%) had studied at university. Regarding digital literacy level,
199 (44.2%) had not attended any courses, 205 (45.6%) had attended
courses/workshops, 39 (8.7%) had specialized training and 7 (1.6%)
had university education on communications or similar.
The analysis of the sample showed that there were diﬀerences
among the individuals who had visited a CPAI or who had taken part in
a UPS.
3.2. Measurements
Respondents were asked to indicate to what extent they used
Internet for thirteen activities that regularly appeared in recent scientiﬁc
research. Two types of activities were taken into account: (a) opera-
tional activities such as: online shopping [64], online banking [65],
participate in online forums, social networks [38], use of Whatsapp,
contacting the authorities [25,43] and organizing events; and (b) in-
formative and expressive activities such as read/see/hear news, search
for information [66], participate in wikis, create a blog, and share a
video on YouTube [33]. Respondents were asked with what frequency
they engaged in these activities, by using a ﬁve-point scale ranging from
never to daily/very often as an ordinal-level measurement in a scale
ranging from 1 to 5.
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For the validation of the classiﬁcation of Internet usage activities, an
exploratory factor analysis was ﬁrst conducted (Table 2). In the ﬁrst
step, a list of thirteen activities was created and a principal component
analysis with varimax rotation was subsequently used to identify the
underlying factors. Factor loading were set at 0.5 and above for each
item [21]. Two factors were extracted as the result of analysis, both
showing eigenvalues above the acceptable 0.7. The factors were named
“operational use” (OU) and “informative-expressive use” (IEU), and
their eigenvalues were 3.57 and 2.64, respectively.
Second, the following properties were analyzed: unidimensionality,
reliability and convergent validity.
The unidimensionality results showed that in ﬁrst place, the vari-
ables that comprised each construct were unidimensional. A principal
component analysis was performed for each construct, and the Kaiser
criteria [27] was applied, meaning that a value greater than 1 was only
given to the ﬁrst component. Another important detail was that the ﬁrst
component explained the greatest part of the variance. The analysis of
the results showed that the value of the ﬁrst component for all the
constructs was> 1. On the other hand, the data on the percentage of
variance explained by the ﬁrst factor showed that all the constructs
came close to the recommended value of 50% (OU=57.39%;
IEU=44.20%).
To measure reliability (the consistency of the indicators that com-
prised the constructs), Cronbach's Alpha (α) and composite reliability
(CR) were calculated. The results showed that all the constructs had
values above those recommended.
To measure convergent validity (degree in which the indicators
mirrored the construct), the following were used: a) the average var-
iance extracted (AVE), with the minimum value recommended of .5;
and b) the indicator's factorial load, with a variance above .5 re-
commended for each indicator. The results on the factorial loading
shown in Appendix 1 indicated that all the constructs' indicators were
near .50.
Appendix 1 shows the descriptive results of each of the indicators
taken into account in each construct, as well as the properties of each of
the constructs used in this study. Likewise, Table 2 shows the de-
scriptive results of each construct.
Data on age were collected using four categories (55–60=1, 61 to
65= 2, 66 to 70=3 and over 70=4). Gender was included as a di-
chotomous variable (men=1, women=2). Data on level of education
were collected according to degree received. The education data were
subsequently divided into four groups (no formal education= 1, pri-
mary school= 2, secondary school= 3 and university= 4).
Employment status was coded as variables into the following groups:
private work=1, public work=2, business person=3, un-
employed=4, homemaker= 5, retired/pensioner= 6. Income was
measured as gross income in the last month, into six categories, for
every 600 Euros earned. The values ranged from no income to over
3000 Euros.
3.3. Data analysis
In order to test the hypothesis posited in Fig. 1, Structural Equation
Modeling (SEM) was used with the Amos 18.0 software. According to
this modeling method, each theory consists of a set of correlations, and
if the theory is valid, then the correlation patterns (suppositions) can be
reproduced in empirical data [9].
Through SEM, it is possible to statistically-test the theoretical model
(Fig. 1) through a simultaneous analysis of all the variables and their
relationships, in order to verify to what degree the proposed model is
consistent with the data. In the case that the goodness-of-ﬁt is suitable,
the model supports the plausibility of the relationships presented.
However, if it's unsuitable, the plausibility of the model is rejected.
With the aim of measuring the goodness-of-ﬁt of the model, the indices
that are normally used for the three categories of model adjustment
Table 1
Sample.
Variables Total Study A. CPAI Study B. UPS
N % N % N %
DLS CPAI 225 50 225 50 0 0
UPS 225 50 0 0 225 50
Province/City Cantabria 50 11.1 25 11.1 25 11.1
Cordoba 50 11.1 25 11.1 25 11.1
Granada 50 11.1 25 11.1 25 11.1
Huelva 51 11.3 25 11.3 26 11.5
Lugo 50 11.1 25 11.1 25 11.1
Malaga 49 10.8 25 11.1 24 10.6
Murcia 50 11.1 25 11.1 25 11.1
Seville 50 11.1 25 11.1 25 11.1
Valencia 50 11.1 25 11.1 25 11.1
Gender Men 186 41.3 90 40 96 42.6
Women 264 58.6 135 60 129 57.3
Age 55 to 60 137 30.4 78 34.6 59 26.2
61 to 65 101 22.4 43 19.1 58 25.7
66 to 70 108 24 42 18.6 66 29.3
Over 70 104 23.1 62 27.5 42 18.6
Household
composition
Live alone 80 17.8 37 16.4 43 19.1
Two 172 38.2 87 38.7 85 37.8
Three 95 21.1 41 18.2 54 24
Four 71 15.8 41 18.2 30 13.3
Over four 32 7.1 19 8.4 13 5.8
Employment
status
Private sector 31 6.9 22 9.8 9 4
Public sector 51 11.3 27 12 24 10.7
Business
person
22 4.9 13 5.8 9 4
Unemployed 37 8.2 13 5.8 24 10.7
Retired 245 54.4 110 48.9 135 60
Homemaker 64 14.2 40 17.8 24 10.7
Monthly income <600 Eur. 55 12.2 41 18.3 14 6.2
601 to 1200
Eur.
117 26 68 30.2 49 21.8
1201 to 1800
Eur.
101 22.4 52 23.1 49 21.8
1801 to 2400
Eur.
73 16.2 29 12.9 44 19.6
2401 to 3000
Eur.
59 13.1 22 9.8 37 16.4
Over 3000
Eur.
45 10 13 5.8 32 14.2
Level of
education
No formal
education
58 12.8 47 20.8 11 4.8
Primary
school
111 24.6 78 34.6 33 14.6
Secondary
school
128 28.4 56 24.8 72 32
University 153 34 44 19.5 109 48.4
Table 2
Descriptive results of the constructs.
Study A. CPAI Study B. UPS
N Mean SD Skewness (SE) Kurtosis (SE) N Mean SD Skewness (SE) Kurtosis (SE)
PA 225 2.55 1.581 .41 (.16) −1.40 (.32) 225 3.45 3.45 -.49 (.16) -.81 (.32)
OU 225 11.80 6.39 1.43 (.16) 1.19 (.32) 225 12.72 12.72 .29 (.16) -.52 (.32)
IEU 225 14.70 7.178 1.32 (.16) 1.02 (.32) 225 17.34 17.34 .84 (.16) .17 (.32)
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(Hair el al. 2006) (absolute, parsimonious and incremental) were uti-
lized.
For the absolute measurements of adjustment, the following were
used: χ2/df (0≥ χ2/df≤ 3; .01≤ p-value≤ 1), and the root mean
square error of approximation (RMSEA) (0≤ RMSEA≤ .08). And for the
incremental measurement of ﬁt, the comparative ﬁt index (CFI)
(.97≤ CFI≤ 1) and the normed ﬁt index (NFI) (.95≤NFI≤ 1) were
used. Lastly, for the measurement of parsimonious ﬁt, the parsimony
normed ﬁt index (PNFI) was used (diﬀerences between .06 y .09).
4. Results
4.1. Structural model
In ﬁrst place, a statistical analysis was conducted in order to ex-
amine the assumption of normality of the variables used in the struc-
tural equation model. In this case, the Komogorov-Smirnov test was not
used, as it is too sensitive when using large sample sizes. Therefore, an
analysis of skewness and kurtosis (see Table 2) was conducted. The
results showed that the values from both statistical tests for all the
variables were<1, so the condition of normality was accepted [14].
Table 3 shows the correlations between the variables.
Fig. 2 and Fig. 3 show the regression indices of all the paths (re-
lationships) in the model, as well as the explained variances for each
variable. After testing the validity of the causal structure of the con-
ceptual models, the ﬁt indices obtained were found to be good:
Study A (CPAI): χ2/df= 2.22 (p= .005); TLI= .95; RMSEA= .07
(90% conﬁdence interval [CI]= .03, .10); CFI= .97; NFI= .96, and
PNFI= .48. The model explained 41% of the variance found in PA, 50%
in OU, and 71% in IEU.
Study B (UPS): χ2/df= 1.97 (p= .008); TLI= .92; RMSEA= .06
(90% conﬁdence interval [CI]= .03, .09); CFI= .95; NFI= .90, and
PNFI= .58. The model explained 9% of the variance found in PA, 33%
in OU, and 39% in IEU.
4.2. Review of the hypotheses
Figs. 2 and 3 show the coeﬃcients that reveal the direct and indirect
eﬀects between the three constructs. The coeﬃcients that appear be-
tween the constructs represent the direct eﬀect of a single determinant
variable over one that is endogenous. An indirect eﬀect indicates the
eﬀect of a determinant variable onto another one, through its eﬀect on
other variables that intervene in the model. The total eﬀect on a single
variable is the sum of the respective direct or indirect eﬀects. These
eﬀects are shown in Table 4.
In Study A (CPAI), the following hypotheses were conﬁrmed: H1a,
H1b, H2, H3a, H3b, H3c, H4a, H5b, H7a, H7b, H8a, H8b, H9, H10a,
H11a, and H11b.
In Study B (UPS), the following hypotheses were conﬁrmed: H1a,
H1b, H2, H3a, H3b, H3c, H5b, H8a, H9, and H11b.
Thus, the following was conﬁrmed:
1 There is a sequence between the diﬀerent levels of access and use
considered in the study (H1a, H1b and H2), so that the physical
access (PA) (proxy variable of the Frequency of use of the Internet)
had a strong association with OU (βCPAI= .52, βUPS= .50) than
with IEU (βCPAI= .50, βUPS= .36).
2. In Study A (CPAI), the eﬀect of the PA on the OU and IEU accu-
mulated the direct eﬀects of the variables age (βCPAI=−.23), level
of education (βCPAI= .38), and income (βCPAI= .20).
3. In Study B (UPS), the eﬀect of PA on OU and IEU, accumulated the
direct eﬀects of the variable level of education (βUPS= .38).
4. In Study A (CPAI), the eﬀect of the OU on the IEU accumulated the
indirect eﬀects of age (βCPAI=−.12), level of education
(βCPAI= .20), and income (βCPAI= .10) through PA.
5. In Study B (UPS), the eﬀect of OU on the IEU accumulated indirect
eﬀects, through PA, of the level of education (βUPS= .15) and the
direct eﬀects of the employment status (βUPS= .22).
6 In both studies, age was inversely associated to the employment
status (rCPAI=−.54, rUPS=−.36), income (rUPS=−.20,
rUPS=−.17), and level of education (rCPAI=−.40, rUPS=−.23).
Likewise, in both studies, income and level of education were as-
sociated (rCPAI= .59, rUPS= .53). In study A (CPAI), income and
work activity were associated (rCPAI= .32).
7 Lastly, the data showed that the inﬂuence of the socio-demographic
factors on the access to the Internet and its operational use was
scarce and weak in study A (CPAI) and in study B (UPS). In study A
(CPAI), age (βCPAI=−.23), the level of education (βCPAI= .38) and
income (βCPAI= .21) were associated with the PA, and the level of
education with the OU (βCPAI= .24). However, in study B (UPS),
Fig. 1. Research and hypothesis model.
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age was not associated to the level of access and use of the Internet.
The level of education was associated to the PA (βCPAI= .29), and
the employment status with the OU (βCPAI= .22). Thus, H12 was
conﬁrmed.
5. Discussion
As shown in some studies (e.g. [46], the group of senior citizens is
very diverse, so it cannot be stated or concluded that an advanced age
determines a low level of Internet use. Many programs have been de-
signed to promote universal access to the Internet and have facilitated
Internet use by older adults.
In this research study, the authors collected and analyzed data from
two systems of support that were based on the assisting of older adults
on the access, use and mastery of the Internet, for the following pur-
poses: (a) to identify and verify diﬀerent levels of access and use of the
Internet by older adults, and how these levels correlated amongst
themselves, (b) to prove that the socio-demographic factors mainly
aﬀect the basic levels, and (c) to verify that the DLS moderate (reduce)
the eﬀects of advanced age and the socio-demographic diﬀerences.
The data from both studies (CPAI and UPS) identiﬁed, in agreement
with the new approaches (models) on Internet access [3,47], a sequence
of cumulative eﬀects in which the physical access to the Internet de-
termines operational use and informative-expressive use [60]. Likewise,
the informative-expressive use (more complex) was determined by the
physical access to the Internet and its operational use.
The results showed that the socio-demographic factors mainly af-
fected the most-basic levels of access and use of the Internet (physical
access and operational use) that were considered in this study.
However, they had an indirect inﬂuence, through the physical access
and operational use, on the informative-expressive use of the Internet.
The data showed that age by itself did not explain the scarcity of
access and exploitation of the Internet among those who were of ad-
vanced age, except due to its association with the eﬀect of the social
status linked with income, level of education and social resources [67].
In both studies (CPAI and UPS), age was inversely associated to
Table 3
Correlation matrix.
Study A. CPAI
PA OU IEU Age Gender EL Income WA
PA 1
OU .67** 1
IEU .78** .75** 1
Age -.43** -.36** -.45** 1
Gender -.06 -.09 -.10 .07 1
Level of education (LE) .60** .56** .57** -.40** -.12 1
Income .49** .42** .37** -.21** -.24* .60** 1
Employment status (ES) -.39** -.47** -.38** .52** .08 -.44** -.39** 1
Study B·UPS
PA OU IEU Age Gender EL Income WA
PA 1
OU .52** 1
IEU .54** .54** 1
Age -.18** -.27** -.25** 1
Gender -.09 -.09 -.03 -.12 1
Level of Education (LE) .29** .24** .23** -.21** -.05 1
Income .23** .25** .17** -.15* -.13* .53** 1
Employment status (ES) -.02 -.22** -.08 .39** -.14* -.00 -.00 1
**p < .01; *p < .05.
Fig. 2. Study A (CPAI). Direct eﬀects and correlations among variables in the model.
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employment status, income and level of education. Likewise, in both
studies, income and level of education were associated.
Lastly, the results showed that the inﬂuence of the socio-demo-
graphic factors was more scarce and weak in study B (UPS) than in
study A (CPAI). Thus, the authors concluded that the digital literacy
support program (CPAI or UPS) acted as a ﬁlter for the inﬂuence of the
socio-demographic variables on the access and operational use of the
Internet. This moderation of the inﬂuence of the socio-demographic
factors was due to the compensating eﬀect of the support system. More
speciﬁcally, the training conducted systematically in the UPS (as op-
posed to the CPAI) could help compensate for the education and social
capital deﬁcits associated to advanced age.
5.1. Limitations
The present work has some limitations that can guide other re-
searchers in future work. In ﬁrst place, the study used a limited number
of items (activities), so that future studies should use a more exhaustive
set of activities in order to better understand the digital activities
conducted by older adults in more detail. In second place, the study
utilized self-administered questionnaires that were similar to the ones
used in other studies, as the use of previous qualitative records that
made easier the selection of items (activities) was convenient. And in
third place, it would be convenient to delve into the type of support
oﬀered by both types of access and digital literacy programs. In this
sense, an analysis that incorporates the type of support as an
Fig. 3. Study B (UPS) Direct eﬀects and correlations among variables in the model.
Table 4
Direct, indirect, and total eﬀects of the Internet access sequence.
Hypotheses and eﬀects of intervening variables Study A. CPAI Study B. UPS
r Direct eﬀects β Indirect eﬀects β Total eﬀects β r Direct eﬀects β Indirect eﬀects β Total eﬀects β
H1a. PA → OU .52 .52 .53 .53
H1b. PA → IEU .50 .21 .71 .36 .18 .54
H2. OU → IEU .41 .41 .36 .36
H3a. Age ↔ Level of education -.40 -.23
H3b. Age ↔ Income -.20 -.17
H3c. Age ↔ Employment status (cod. inverse) -.54 -.38
H4a. Age → PA -.23 -.23
H4b. Age → OU -.12 -.12
H5a. Gender ↔ Level of education
H5b. Gender ↔ Income -.18 -.11
H5c. Gender ↔ Employment status (cod. inverse)
H6a. Gender → PA
H6b. Gender → OU
H7a. Level of education↔ Income .59
H7b. Level of education ↔ Employment status (cod.
inverse)
.39
H8a. Level of education → PA .38 .38 .29 .29
H8b. Level of education → OU .24 .20 .44 .15 .15
H9. Income ↔ Employment status (cod. inverse) .31 -.53
H10a. Income → PA .20 .20
H10b. Income → OU .10 .10
H11a. Employment status (cod. inverse) → PA
H11b. Employment status (cod. inverse) → OU .22 .22
Level of education → IEU .37 .37 .16 .16
Income → IEU .15 .15
Age → IEU -.17 -.17
Employment status (cod. inverse) → IEU .07 .07
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independent variable would be helpful.
6. Conclusions
The data from this study corroborated the fact that older adults are a
heterogeneous collective in relation to the access and use of the
Internet.
In ﬁrst place, this study has allowed for the identiﬁcation and ver-
iﬁcation, in agreement with current approaches, of three levels of ac-
cess and use of the Internet that were correlated amongst themselves,
and with cumulative and successive eﬀects: (a) physical, referring to the
frequency of use (proxy variable for physical access), (b) operational
use, referring to the simpler tasks of everyday life, and (c) informative-
expressive use, referring to the more complex activities that require a
greater degree of skill.
In second place, the data showed that age was not a factor that
within itself predicts the access and use of the Internet, but it was as-
sociated to the socio-economic status. Nevertheless, the socio-demo-
graphic factors appeared to be associated to basic levels of access and
use of the Internet.
In third place, the data support the idea that the obstacles derived
from an advanced age and the lack of social and economic resources
could be compensated for through support programs such those taken
into consideration in this study. In this sense, at present and in Spain,
the UPS seemed to oﬀer better support than the CPAI, possibly due to
the digital literacy in the CPAI being less systematic than in the UPS.
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Appendix
Study A. CPAI Study B. UPS
Load
factor
Mean
(SD)
α CR AVE Eigenvalue Load
factor
Mean
(SD)
α CR AVE Eigenvalue
Operational Use (OU) Talking on the
phone
.50 2.90
(1.57)
.84 .85 .50 4.12 .75 .81 .41 2.94
Use of social
networks
.73 1.66
(1.12)
.55 1.85
(1.19)
Chat rooms/
WhatsApp
.78 2.08
(1.61)
.63 2.50
(1.67)
Participation in
forums
.78 1.83
(1.42)
.66 2.14
(1.54)
Online banking .77 1.67
(1.21)
.61 2.16
(1.44)
Online purchases .68 1.43
(0.67)
.72 1.66
(0.80)
Contacting
authorities
.69 1.65
(1.35)
.67 1.96
(1.53)
Social activity .73 1.49
(1.07)
.66 1.79
(1.31)
Informative-expressive
Use (IEU)
Reading the press
online
.78 2.17
(1.42)
.79 .84 .53 2.68 .65 2.65
(1.37)
.65 .78 .42 2.12
Upload videos to
YouTube
.75 1.78
(1.40)
.63 1.92
(1.47)
Manage a blog .67 1.67
(1.32)
.58 1.84
(1.41)
Searching
information
.82 2.96
(1.77)
.74 4.07
(1.37)
Participation in
wiki
.60 1.68
(1.31)
.62 2.24
(1.64)
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